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LIV. The Integration of Punctiform Warmth and Pressure 



By R. S. Malmud 



This study is a companion to the investigations made by Cutolo'- 
and Tung.2 Cutolo determined the psychological result of the simul- 
taneous stimulation of warm and cold spots; Tung did the same thing 
for cold and pressure spots ; and we have extended the inquiry to 
warm and pressure spots. 

The method of this experiment was, in general, that of Tung, and 
falls into two parts. In the first part we stimulated a spot that was 
responsive both to warmth and pressure, and asked our O's to report 
the course of the subsequent experience. In the second part we first 
aroused a warmth (without pressure) and then excited a neighboring 
pressure spot, and asked our O's as before to report the course of the 
resulting experience. As apparatus for the former we employed the 
thermaesthesiometer used by Tung, but mounted on a mechanical stim- 
ulator instead of Thunberg's spring-balance device, and with warm 
instead of cold water running through the point. The source of the 
warm water was a tank about Im. above the apparatus, heated by a 
Bunsen burner, and connected by a syphon with another tank of cold 
water ; the syphon served the double purpose of permitting a smaller 
body of heated water, and at the same time of maintaining it at a 
fairly constant temperature by adding cold water at the same rate as 
the heated water flowed out. Thermometers were placed both in the 
heated tank and at the outlet; by these means we were able to deter- 
mine the loss in temperature between source and outlet; and knowing 
the total length of the conduit and the position of the thermaesthesi- 
ometer within it, we- were able to calculate accurately enough for our 
purposes the temperature of the water at the stimulus. This was 
on the average found to be 40.5° C, with a range from 38.5° C to 
43° C. The temperature of the research room varied between 21° C 
and 24.5° C. We worked on the skin of the forearm ; four or five 
reliable warm spots were marked by tattooing, and in an experiment 
the arm rested in a plaster cast. The instruction given to the O was 
as follows : " You will be given a cutaneous stimulus, and you are 
asked to report the course of the resulting experience particularly as 
regards its quality and intensity." 

As apparatus for the second part of our experiment we used the 
electric thermaesthesiometer devised by Dimmick for his experiments 
on the localization of warmth without pressure.' This was fastened 
in the mechanical stimulator, and in an experiment was lowered over 
a warm spot to a distance of about 5 mm. above the skin ; and then, 
when warmth was reported, was raised 5 or 10 mm. to avoid the 
arousal of heat. For the pressure stimulus we had intended to use a 
von Frey hair; but because the radiant heat so curled the hair as to 
make it useless, we substituted a wooden cylinder, 2.6 gr. in weight, 
and with a smooth spherical point about 0.5 mm. in diameter. This, 

1 F. Cutolo, Jr., this Journal, xxix, 1918, 442. 

2 S. Tung, ib., xxxii, 1921, 421. 

3F. L. Dimmick, this Journal, xxvi, 1915, 142-157. 
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held loosely in £'s hand, was applied over a hair-bulb adjacent to the 
warm spot. Since the crucial part of an experiment was the moment 
when pressure was added to the warmth, we first aroused the warmth, 
then gave the signal ' now,' and immediately thereafter applied the 
pressure stimulus. The instruction was : " After the signal ' Now ' 
report any change in the quality or intensity of the experience." The 
O's were Professor Weld (We), Mrs. A. K. Whitchurch (Wh), a 
graduate student, and I. Bershansky (B), an undergraduate specializ- 
ing in psychology. 

Results of the First Method. When a spot on the cutaneous surface 
that responded both to warmth and to pressure was stimulated with a 
warm-pressure stimulus, the general course of the experience as de- 
scribed by all O's was, first, a weak pressure (contact), and then a 
diffuse warmth which with fluctuations gradually disappeared. At 
times the pressure faded out as warmth appeared ; at other times pres- 
sure and warmth were present together. In the latter case the pres- 
sure was localized either as a core within an area of warmth, or as of 
the same area and place as the warmth. At times also one of the 
qualities was focal and the other marginal, and the one focal quality 
fluctuated in intensity independently of the other ; at others both 
qualities were focal, and they fluctuated together in intensity. When 
the latter experience occurred, the two qualities were reported as fused, 
and were characterized as a warm-pressure, or a pressure-warmth. 
Since these fusions were found also in the second series of our ex- 
periments, we shall reserve their further description until we have 
discussed the results of that part of our investigation. 

Results of the Second Method. The course of the experience when 
a warm spot was first excited without touching the skin, and then 
pressure added by stimulating a neighboring pressure spot, was in 
general the same as that obtained by the first procedure. The fact 
that in these experiments the warmth was already focal when pressure 
appeared seems to have had no influence upon frequency of fusion. 
Since, in Tung's experiment, the fusion of cold and pressure appeared 
more readily when attention was directed to the cold, this result of 
ours was contrary to expectation. Another difference in this series, 
and one resulting directly from the change in method, was that of 
relative localization. In some instances pressure was felt at the side 
of the warmth, and in others entirely without the area of warmth ; in 
still others, however, it was localized, as in the first experiments, either 
as a core in the center of warmth, or as coincident in area and place 
with the warmth. In the first two of these cases fusion never 
occurred. 

T.he Conditions and Nature of the Fusions. From an analysis of 
the introspective reports from both series of experiments it seems that 
fusion never takes place unless both pressure and warmth are of the 
same degree of clearness, and unless both are localized in the same 
area, although pressure may be less in extent than warmth. In some 
(and perhaps in all) cases of fusion, the components fluctuate or de- 
crease together in intensity ; a change in the intensity of the one or the 
other of the two qualitative components disintegrates the fusion. As 
we have seen above, the fusions are of two kinds: a warm-pressure, 
and a pressure-warmth. In the former, either a small core of pressure 
seems to radiate the warmth, or if the areas are coextensive the pres- 
sure is more intensive ; it has, furthermore, the object-meaning of 
"being touched by a warm blunt object." In the latter, the areas are 
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always coextensive and the warmth is more intensive than the pres- 
sure; and it has the object meaning "of warmth pressing down," or 
"a large, warm, diffuse, yielding body touching the skin." Typical 
descriptions of the two kinds of fusion follow. 

Warm-pressure. Wh. " There was a time at the beginning of the 
experience when pressure and warmth fused; there was a core of 
hard pressure from which warmth radiated ; it was as if a large hard 
thing were touching me." " Then they [warmth and pressure] fused ; 
it was like a large warm blunt point pressing." "A big warm blunt 
thing pressing; then both warmth and pressure decreased in intensity, 
and then suddenly, instead of having the blunt warm thing touching, 
I had a warm area with a very weak pressure in the center." 

We. " Thereafter the pressure was felt as a warm-pressure ; by that 
I mean a pressure to which the warmth seems to adhere as its quality ; 
both are there together, but the pressure is the more intensive." " Then 
the two qualities fused to a warm-pressure ; the experience was as if I 
were touched by a warm object." 

B. " Pressure and warmth were at the beg^inning fused ; both had 
the form of a pin-head but were larger. After the pressure had dis- 
appeared the warmth became more filmy and diffuse, and without 
definite form." 

Pressure-warmth. Wh. " Pressure and warmth were felt simulta- 
neously; pressure seemed to cover the area of the warmth instead of 
being in the center; it was a fusion, as if warmth were pressing." 
" Pressure seemed as large as the warmth ; there seemed to be a 
fusion of the two, and the intensity of both diminished and faded out 
together without fluctuation ; the pressure that at the beginning was 
small fused with the larger warmth when the latter came." 

We. " The warmth had an insistence about it that was like a deep 
pressure, weak in intensity ; a pressing warmth." " I can characterize 
it only as like a warmth from a warm point ; i.e., a warmth that was 
pressury in quality; it was not a warm pressure, it was not as if I 
were touched by a warm object." 

B. " Pressure seemed to fuse with the warmth which became in- 
tense but diffuse and filmy, and seemed to flow out of the skin." " The 
contact seemed like a big warm thing touching me; the pressure got 
weaker, but warmth remained." 

Of equal importance for determining the conditions of fusion are 
introspections which describe cases of no-fusion. Wh, for example, 
says : " The pressure was spatially unrelated to the warmth ; I could 
not localize the pressure within the warmth ; they were two separate 
experiences, temporally but not spatially related ; " and We likewise 
reports : " The contact was at one side of the area of warmth ; it 
inhibited the warmth; but when I searched for the latter it was there 
at very good intensity; the two impressions were not experienced to- 
gether ; " and again : " Pressure is not felt as a warm-pressure, but 
rather as a pure pressure within an area of warmth." 

The conclusion that the fusion of warmth and pressure is only a 
pressure-warmth or a warm-pressure was, at first, reached by us with 
some consternation. Since Tung had found the fusion of cold and 
pressure to be cold-wetness, we had confidently expected to find warm- 
wetness. This expectation was further justified by a result of Bent- 
ley's, who in experiments with areal warmth and pressure had ob- 
tained a few reports of warm-wetness.* In the face of our own find- 

* M. Bentley, this Journal, xi, 1900, 414ff. 
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ing it occurred to us that perhaps our O's did not know the experience 
of warm-wetness. We, therefore, with two of our experienced O's 
performed a few simple experiments like dipping the finger into warm 
water, or causing a drop of warm water to fall upon the back of the 
hand; but our O's still failed to report warm-wet; they had, it is true, 
a perception of liquidity, they ' knew ' that the finger was iinmersed 
in water and must therefore be wet; but there was no experience of 
wetness ; and the only experience from the drops of warm water was 
warmth and contact. We then, with four O's (Professor Hoisington 
was added to our group), repeated the significant parts of Bentley's 
experiment. His conditions were, we believe, duplicated in essential 
details. Our O's were asked to close their eyes during the time the 
stimuli were in the room, and after signals to report the qualitative 
nature of the experience felt at each one of the three stages of the 
experiment. The results are contradictory. Two O's, We and H, still 
fail to describe any experience as warm-wetness ; the other two, Wh 
and B, report warm-wetness frequently. From a study of these re- 
ports it is plain, however, that the experiences which carried the mean- 
ing of warm-wetness, for the two latter O's, are not the same. For 
B, when the finger is immersed in warm water (39° C), warm wet 
comes immediately ; is stable except with ' shift of attention,' when it 
changes to ' dry ' warmth ; is localized wherever warmth is localized ; 
is felt when finger or stimulus is not moving; and is not distinguished 
from liquidity. Whereas for IVh, under the same conditions, warm- 
wet does not come immediately ; it is uncertain, instable, has short 
duration, and fluctuates ; it is localized under the finger-nail or on the 
ball of the finger, or again, as creeping up the finger; it is felt only 
with movement of the stimulus or of the finger; and, finally, it is dis- 
tinguished from liquidity as ' less thick.' Our only solution of this 
diversity of report is that B has fallen into the stimulus-error, and 
that Wh gives the meaning of warm-wet to some peculiar or atypical 
experience. In view of the reports of the other two O's, which are 
in complete agreement, and also in the light of our main experimenta- 
tion, we incline to the opinion that there is no typical experience to 
which the meaning of warm-wet attaches, as there is for cold-wet.° 

Summary. The simultaneous stimulation of warmth and pressure 
spots may or may not result in a fusion of the qualities of warmth and 
pressure. Fusion occurs when the two qualities are equally clear and, 
at the same time, are spatially coincident. The fusions are character- 
ized either as warm-pressures or as pressure-warmths. The adjectival 
quality is the less intensive, and seems to adhere to (or to form a 
constituent of) the other. 

There seems to be no typical experience of warm-wet. 

' Bentley's O's did not, apparently, distinguish wetness from liquid- 
ity. See op. cit., 424. 



